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circuit is characterized in that it is a combination of a 
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7-f/wsn$n, co»^ictty-xF7'f a'i 6co ^ 

l?y7 p lC4 8 0i@^5 1 6«fc©g»if<Iiag&*<J&« 

[0 0 15] «S/^JH 0<D7cli®{b. iSfHiifflfcleJ: 
07-X H7-f Al 6*4, t^g«^*Wl^fcS*-C. «k 

5, ^WfcJ&lCteV-X H7-f Al 6Cflffteft3&» 
itWBKiLTtt, ?N SUSS Si?*.. 1/- 

[0 0 16] SSKV-T, h'7-fAl 6IC(4. 
&@S&£>jfil!DT7.)l'— h £|6]±T 5 d tMSTSi 

a. 

[0 0 17] 7-XS , 7<A«A#&y'1':f-=-y:7l/> 
i 1 - t o - r a i 1 0JMWiMlt>&*l«*ft#t£ 

itm®®mo®mmzMttmtz. zat&mumm 
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fc>T. X)P-U-h&|6]±1-StC(4. Mif)A^fflOS« 
8SiEh7>> ? X^Ml. M6tf>m8iUml> lm6£if 

tt«*i«**ci, c2*/h*<-r«tt» 

[0 0 18] LfrU «S»A**©«***iDStt*i: 

*OCi*«T«. ll!&E«<ali*£tIU*:i6X)l>-U- 
h &2HkJtttGIB€a#t-r £ C <t £ i M i T «. 
[0 0 19] 

[g8g£8?ftt-5fc#<a¥g:] #fEW©»;RJ|ilE«© 

gST-fc-sT. £flm«h7>i*X*<tttEffl*awai* 
h 7 >yX?©y- HJEE* y- MCA* bfc h 7 >S? 
X^t*iSJ!IK:»«!bfc«riE©*8iaBEItt*il«Saat 
LTWESl!lA*«©)e««t« h 7>yX^CtMgI 

h 7 >>?X^Sift5"]lctt«lEUfcfllfigro«at«iaK 

[0 0 2 0] *^W<7)»^ 2 EfE©iiSX;l>- 1/- Mi 

tt, ^IHP^M«)A*gPcoai*T?ffif)$n2.NS*W> 
f«5 5-II|g&£K:W\ flfrENSHl!iA*S5Wtb*TiBi!) 

sn-5Pi!*u>h5 7-iH]»*R^ friap^7Ji/> 

tti* h- y > S JX 9 £*"T -5 7 y > n ^;Hti*&S K^fc 
g»«MBI§IBK:*<r»-r\ W*«l©«St*iHHPailBi 
A* SB t MIEN MMB) A* gRWiSCTjtcSJflg 1 fc C t «tt 

[0 0 2 1] **«0«3WI3Et©KX^-l/- h« 
MilffBKtt. Wi;#SteA**^tS*EA*«^K:A 
**»*«SnfcPSJ»i!iA*»i:NSUIftA*«ttt 
ft. «IBPffl*»A*»OIH*1?B»*ft*Nlt*l/> 
N5 7-@B&£KW\ SfIfENailltiA*gRW(a*TBt!) 
StX5Pa*U->h5 5-IllSS^g:lt. ^ENS*l/> 
h 5 7-®8&<£>ffl* tifEPi!* W> h 5 7-®&atB 

WEffi^a<7)y- v ica* u/t h y > ->-x 

-Htt*^LT*ttR<ELTttEPffl*»A***fc»4 
#lENi!*»A*»OJt««MRh?>^4'C»«a*i 

£>Bft t * CJt»A*l«®«tt*flMnS tt 6 <fc 5 
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\Z, M1ib5>VZ9<0?-bW£*y-blz\1iLit 
[0 0 2 2] **8H©ll*Jl4B«0*X*-l/-h* 

[0 0 2 3] *mi<Dft#m6KM<01&X)l>-U-bm 

a&EN isi a* l & z. t * &a £ -r 

7 E«OS^^-U-HS»*«@ 

[0 0 2 4] *^«C0^*3S8E«^ii5X;l/-k-hM 
MIBRIi, ^*«7 0lf^^MEPSII»)A^ffl^ 

MM£**5*tt3tu ttEKlkgJIK. MSl-ll 
[0 0 2 5] 

a. 

[0026] («g<D^ffi i ) a i «*f6WG> (rnmo 

mmi) ftSU h7>^M17, M18T«j££ 
n«P&M0SIMtM6&. h7>yX^M19, M 
2 0T«riE3tt*NSMOSBJ«»E«7 fi£*#J£ 

[0 0 2 7] £<DPl!MOSBJ«SIHB6tt, £ttttH h 
7>yX^Ml 7<hPSMOS^h7>yX^Ml 5 
<&y-h«ffi*y- HCA^Lfc h7>y**M 1 8 £ 
ft»WK:*l*Ufc«*«Htt*, PSMOS^liA^gP 

i B h 7 > v x * m i \z m\ \zmm l t»/* 2 

[0 0 2 8] NSMOSat«7it £«8KB b 5 > 
yX^M2 0 <hNS!MOStHrt h5>5>X*M 1 6£>y 
-h«ffi£^-HcA^bfcN7>vX*M 1 9 

£1SI h 7 > * M 6 K»J \zmm L T#t/£ $ ft T 

[0 0 2 9] ^JS^A^mEE (V i n +) tKUXi)% 
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E(Vin-) «<*l<r»ttft f&fr^ 3e#ttliTtt 
h7>yX^M18, M19l**yh*7lT60, P 
SMOSBJ«8MB6, NSMOSBJ«*iR7<0«»ttffi 
ttftl^. £^T, ^iT^PSMOSilAMl 
©h7>^X^M2, M3Kttn*««Ett#K: (Im 
1) • (1/2) TfeD, NSM0SM»lA^gR2Oh 
7>yX^M4, M5£»EttS«»E«#K: (Im6) • 
(1/2) !?$>%><> Z.Z.~?<D (Iml) , (Im 

10 [0 0 3 0] 3t«tt«*6 (V i n+) 1fi (V i n-) 
<kt)K^«m©tt«ltC«{t"rSi:#, PSMOSA^Ji 
Ttt3£tt«t (Iml) h 5 >^X*M 2 C8fc 

tlh7>yX^Ml 3JCSlEn*«iffi**»J!lPi"S<7)^ * 
l/>h^7-lHlK4^J:D h7>vX^Ml 2, M14 

1 6<oy-|>«JE^T^0Ni{MOStB^ h7>^X^ 

mi 6»c«na«*^«^L^fflfi«fCL©gi#a*« 

»*<«4>U PMMOSttl^h7>yX^Ml scoy- 
h®JEt>T^S(7)T*P§lMOSia^h7>vX^Ml 5 

^NSMOSA^fflT^ti (Im6) h 
7>yX^M5CSn, h7>yX^M 1 0 C«Ett*« 
«E**«4>U PSMOSfcti*/ h7>yX^M 1 5(^y- 
h€)E^T^acOTPSMOSa^K^>> J X^Ml 5 

vou t#±#*r*. 

[0 0 3 1] 2i<OJ:5K:fl£*oit»««lil»tPl*K:m 
^]h7>yX^Ml 5&cl;tfMl 6<&y-h«flE**TA* 
§OTh7>yX^M 1 9^7 b*y Vtz££T*$>Z> 
30 OTNS!MOSBJmjaJE7tt»^Ltt^^ h7>yX 
*M 1 8*«*>bPaMOSBJft8lEilB6A«PS!MOSS 
ftA^ePlOWaE^rlfto^^^C^lC^O, F7>yX 
^M2ld«tn*«8S^«fcOiflJPL h7>yX^Ml 3 lc 
Sitn*«8S**J:0itllPU, *U>h^7-IslB4tcJ:0 
h7>yX^M12, Ml 4£«tt*«*fcct9«ftl 
U ^*(7)lHlK(D < h^ c t0t>liJ^h^>> ? X^Ml 5, 
Ml 6Oy-hmJE^<T^0tB^ h7>yX^Ml 

5 iw«En*««t^-nitinj u^ffift^c l z&mizjtm 

Ltti^tEVout^±#tS, J;^TXJHk-h 
[0 0 3 2] 3e«rttffi^e> (Vin+) # (Vin-) 

&x)&^mE:<Dftm\zmt? ?muosxiim 

"trttSg** (Iml) ca*^##^>;xX*M3Kffi 

n, h7>yx^M 1 2\zmnz>mm*wp?z<nT\ 

mil V7>¥7s*M 1 6Oy-h«EE^±^0ffl^h^ 
>yX^Ml 6^aEn«a*<itllPL^aft1»CL09l# 
^««t^*IUn-r*. dC0«h^NSMOSA^fiSXB3£ 
«8fE (Im6) <D±fflttfrb7>i?X9U4\zmn, b 

50 h5 7-mK3(Cct0 h7>y7^M8, M 1 0 fCfiSft 
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^«£EVou t#TI»T*. 

[0033] z<D£o\z&&<Dm®)m®®®tmmzm 

^]h7>yX^Ml 5Sr/Ml 6<&y-h«ffij&*±!&** 

-CPMMOSIJ«aEag6«ft^Lfe^ h7>yX^ 
M19^t>L NSM O S iJ«SftaS 7 «$NSMO S Sid 

M4\zmnznMft&K)miMis by>yz*M7 \zmn 

*«ft#«fcDtfiiqU ^I/>h^^-lHlg&3lcJ:0 
>yX^M8, Ml 0fc«tt*«8Kt>«J;0JiJraU 
<D®V&<D££&r)btftJl K7>/X^M1 5, M 1 6 (7) 
y- K«jBDW< i:**0 tttfj h7>yX^M 1 6 KSftft 

ftm*t-Mto LAM* c l u miin 

[0 0 3 4] *^(7)^^*^r^rci?)^i>^zLl/- 
5/a SSI". «MEE8. 5#^K 

ftffi50kQ+80pFt^0, IH*y-HVouti 

7<hbTV^ 0 ^SKA^S^V i n+R:4%±*«0W 
ttO. l*j|/h^e>8. 4#;i/K 5t%T#0«ftt8. 
4#;Ph*6 0. ltf^hfcgfLTax^v^W^SA 
flLfc. A^J«#*««ftLT^6ffi*«£EVou OAS 

[0 0 3 5] A*«#^Sl%±*^t#, mSlZTjkbtt 
8E*0»riET?tt4. 8ji sTftofcOlCftLT, CCQ^ 
lfciRUfc 1) ©<«J*Ttt 3. 

[0 0 3 6] A*{§^£*>T^3£#, H3fcjRLfc 

llC^Lfc (*1E©»IB1) <D#WTe«3. 4ms^ 

[0 0 3 7] Z<D&5\Z\1)m*tfitt±r)tiL?>Tifi 

BSttfc. Sfc, CIO (MWIl) TTtt, -t!EO£ 
3K£#ttfc*&V i n+#V i n -cfcO*H«E0tt 
■ lC«fl:T*t*, h7>yX^M18^>lPMO 

sB**jR*«»^-r*^ PMosB**ja*«*r«* 

£IWRT6C J6#***>SV Inl- 

aw i n-J:0ft^«JBE©tt»lC*fcf 
yX^Ml 9d^>LNMOSBJftajR^ftfP"r-5^ 
NMOS BJf^S<0iftT«»tt£f|ttE« h y >yX^M 

2 o ©y- b\zAt)2nz>;u 7x€EET*^^eatffl 
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* T% $!!,&»£©©<£; 5 !C*ftO*»«MW*n*km 

[0 0 3 8] CO (*S6<0««1) TttNSMOSBM 
*»7tPi!MOSim*jR6 0iW**»Wfc^ bj« 

KiitNaMosmiai7^paMositiH(6^ 
[0039] (%tt<D«iiB2) m2\t*%wv> mm<D 

10 Mm2) ^iTjkL. h7>yX^M2 1, M2 2, M2 
3, M2 4T#^3ft5NSMOSBJtI8iHB8 
>yX^M2 5, M2 6, M2 7, M2 8T}ft££tt£ 

[0 0 4 0] NS!MOSBJ««E«8tt. £«8BRh7> 
yX^M2 1 (hPiMOSffl* h?>^*Ml 5 oy 
- h«JE^y- h A* Lfc h 5 >yX^M 2 2 t 
m\zmtfcLtcnmM®9&Z* *U>h = 7H§IBfcJ:9 

m&K&zi+NMMo smrnxjim 2 ©£««ui h ? > 

^ yX^M6C»JC^lTM$tm^. 

[0 0 4 1] P£MOSBJ«8UR9tt, ^tilh7> 
yX^M2 8<hNlMOSffl* h7>i^X^Ml 6<£>y 

mzmifcLtzmffimm&z. tiu>h^y-^\z^D 
m&Jx&2&PMMosmw)Aii$i<Dfemmmhy> 
yx^M i \zmi\zmmLxmt$L2nx\<*2> 0 

[0 0 4 2] *SfeA^«J3E (Vin+) tR&XJjm 
J£ (Vi n-) #«SL^ttlB, Tfcfc%, Sg^ttSiTte 
h7>yX^M2 2, M2 7tt*yh*7bTt3DNa 
J0 MOSBJ«««8R«PSMOSBJ««EjH8©lt«EttS(E 
ttfcH. <kt>T. 3e#ttliT?ttPfiMOSJi»A*»l 
Wh7>yX^M2, M3fcatn*«*«*t (Im 
1) • (1/2) Xfo D , NgMOSilftArt*2<0h 
7>yX^M4, M5t»n5«*tt*fC (Im6) • 

(1/2) T&5 0 ft*3, uCTO (Iml) , (Im 

[0 0 4 3] (V i n+) ** (Vin-) 

<fcDK^*EEO««fC*<tr*t*. fE*0>£IMmii 
»<Z)»££W«K:tHrt h7/yX^M 1 5, M160»y 
40 -htJEW^c ct^T, h7>yX^M2 7^7 

v*yLtz*&xto%v>x?muosmnmkv\mft 

Lfctf>*«, h7>yX^M2 2^t>l> ^SSih7 
>yX^M2 1 V>%MifiVy>V7s?Wl2 3 K«tn* U 
>h^7-$nh7>yX^M2 4lCfc«ift^SSn5© 
T> NSMOSBJ««E»8^NaMOSJS»A*«2<Z) 

S««E^J:DitaL, h y >yX^M 1 0 fcSfcnSfti* 
^OM^LUB^h^yyX^M 1 5 <&y- h«jE#J; 

50 ^Ml 5JCi«n*««^-H«lIPU^»ft«fCL*«ia 
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lC5fc«Lffl;ftf|ffiVou t#»±JW*. ioTXJh 
[0 0 4 4] SgtfttBfrS (V i n+) Ifl (V i n-) 

h3j-7bfc**-r*S©"CNSMOSBM«!JB8ttl!ifP 

>yX^M2 8 0t»*h7>^*M2 5 fcSStt* 1/ 

PS!MOSBJ««EjR9^PSMOSil*A^ai© 
iltfc J: 0, h5>xX*M3KSm 

£0$'>UliJ^h?>xX*M 1 6 ©y- MBEEflU; 0 

[0 0 4 5] *«M©aftSiBt5fc«)© v5 a 
M50kQ+80pFt$0, fflrt/-FVout£: 

fibfc, A*fiW«ftLT*5fflAt£EVou t*| 
^«JE<7)9 0%{CliJST^)^TC0B#ffl^ii^Lfc<, 

[0 0 4 6] Artfi^**ft*±#*£#, H3(C^Lfc 
ffi*<0«|j5jt7?tt4. 8 M s T&ofcWCttbT, Z<DM 
2\ZmLtz («K0«g2) *>#Mn?tt3. 4MS<h>; 

[0 0 4 7] A*fc*Wfr&T*«Si#. 

2lC^Lfc (*tt®«£2) 0««Ttt3. 

[0 0 4 8] ^oj:^(cA^^^S:^±0^iL^T^ 

Ig^nfCo CCO (*Jt©«li2) TttNSMOSBJ«8fc 
H8^:P9MOSM«WH9 0Pf#«KVt^ BJ««ft 
JRttNSMO S BJHSEJI 8tPlMOS B1««HI 9 © <S 

[0 0 4 9] 3 ) H 4 tt*»M<B 

^SI3) *SU 1) £*tt*P3!MOS 

BJffttB 6 (C*WS3e«SfE« h7>yX^M17^t< 
tifelC, NSMOSBJ«Sit«7JC*5tf4S««t«h7 

[0 0 5 0] ttl*jft5<0tH*j h7>yX^M 1 

5<£>y- h«ffi*y-HCA*Lfch7>yx*Ml 8 
OttllEliBtf, PSlM0SftlllA*«lO3t«»«h 

7>yx^M i \zm\\z&m.\,xm^n, tti^&so 
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tB^j h7>yX.^Ml 6(^y-h«E€:y-KJCA^L 
fch7>^^Ml 9 0>«8URBR^ NSMOSil 
Art « 2 fl>5£«»« S 7>yX^M6 KM? 1 ] \Z&WtLT 

M^nr^^o *©ffitt i) fciflffT* 

So 

[0 0 5 1] KAB»ttBOJ:?rc»ft«!)jlAitUa>< 

<T«fcH»#fctt, (*ffiO^S6 3) omU&IBtR 
10 ?Z>z.t\z£r>, &m<DMmi) \zit«T®&mm<n 

So 

[0 0 5 2] ttf^H (£%0>»ttl) 
(OT, ft***»a)RBB*-r*. ««tt«*6V i n + 

yX^Ml 8^*>UPMOSBJ«*»^ftff-rs. 

(**s©»«i) TttPMosit«i»wt«ittS 
h 7 >^X*M 1 7 ©y- n:A*sns;H 7 

20 mm<OJ&M3) TttStflBlh7>^X^M17««ft 
9|r]±TSo 

[0 0 5 3] Sg*tt«*6V i n+**V i n-J: 

^t>lNMOS BM»iR**ftfFr *. 

1) W4NMOSBJ«»BO*r*«Ett3e«SlEBh7> 

yX^M 2 0 ©y- h KArt 4*l*/W 7 XtETR^ 

W 3) Tf^WSh7>yX^M2 O^^OTtW 

mrsjvf, NMosBJftsfEB^siE-rastttt (^jsob 

[0 0 5 4] *aW0aSS18t*fc»©y ^ a l/- 

ft»50kQ+80pFt*0, ffiA/'HVoutt 

TtltW. *IfeA^^V i n+fcAfcitfOW 
ttO. l#^h^68. 4#;i/K S[%T*DI»tt8. 
4#JH-*6 0. lsPJUHHSftTSAT-y^fi^ftA 

m*JE(0 9 0%{CiJB"rs^T^^W^2PJ)^bfco 

[0 0 5 5] A^ITOli^Ut, 03lCiSLfc 
ffi*<B*J«Ttt4. 8 sT»^fc<Z>Kl»LT, £<BB 
4lC^bfc (*J6<Z)»ffi3) ©«fltTtt2. 

[0 0 5 6] Art«*Wi5Trt«*£S, 03KSLfc 
tt*©#U«"Ctt4. 7 /x sT&ofc^KttLT, 
4JCSLfc (*J6<&«il3) ©BfifcTttl. 9^sch>; 

50 [0 0 5 7] z<D&3iz\iimmfitt±*)iiiL?>Tifi 
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BMttSttNSMo s mmmrn 7tPiMos nveks 

[0 0 5 8] ($ffiO»£4) H5tt**W© (^tS<Z) 

»JI4) s«u (**o»HB2) k:*w-«niimos 

PSMOSiJ«««9lC*»*««««h7 
[0 0 5 9] ^^0, Hl^g5(?)ffl^h7>yX^Ml 
®m*MSIfr®Ulft#t. h7>yX^M2 3, M24H 

± ? T#ttfc $ * u > h ^ 7 -@ftK: i o Uttsfc $ 

ttTNSMOSBJ«»ffi8£flttfcU CKDNSMOSBJ 
ftSKiH 8 £ NIHl A il gfl 2 <D5g««£ilg h7>yX^M 

X^M 1 6 £>y- h«BE£y- McA* Ufc h 5 >yX 
^M2 7©««aBil»*^ h7>yX^M2 5, M2 6 
\z£^Tmfc2nz>ti U> h S 7-iKf:d: DSttK£ 
S*TPSMOSM*at»9*«lflEb, :^)PiMOS 
BJftflEfi 9 £ P SUft A^SP 1 <05E«SM8 h7>yX^ 

[0060] mamn&m<D&5fc&*v&tmmmtfi 

£ £ ft £ bTSJgmflE^^Bi § * * o *« l & 

s. 

[0 0 6 1] Ufftt (*«<&«*8i2) iSgH87*5 
OT, S&*«#<&KW«:T*. 5£#ttH*^V i n + 

yX^M2 2*«*>UNMOSBJ«ajB^Bfp-rs. 

S8SJBh7>vX^M2 KOy-McA^^n^A-f 7 

^©T«sibWKiRS*rf", NMosBJ«swiB*<siET«at 
a <£*fc«>jet6 2) ^oitsn-rs^Tx^-u-K^cfc 

[0 0 6 2] j£#ttli^&V i n+^V i n-ct 

«t* > t p mo s BJ«ttH«*Mfrr * o 

2) TttPMOSBJ**«©*-r«*tt3£*i*Kh^> 
yX^M2 8<oy-KcA***lSAW TXftjETft* 

4) Tttj£«8lEBh7>yx*M2 8#&^<flT«zfe# 

*jib<5*i?\ PMosBj«sttjH*««fr«»« (nnow 
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»2) cfc0it»T*©TX;P-l/--h«««fc0lftI±1-S. 
[0 0 6 3] *«W©8i**«BT*fc«60*>5a.U- 

ftffi50kQ+80pFT$»0, H*;-FVoutt 

7iLT<r>*. *SCA^«^V i n+tcft%±#9i$ 
ttO. 1#;H**>5 8. 4#;WK £5T*<DI»tt8. 
4#;Ph^£0. l#;UhC«{LT**xy:/«^*A 
rtLfc- A*fi^«ftl/W6IHA«EVou t*| 
70 ^«i£^)9 O%tCHJ^1-^>^TO0tffl^ji^brCo 

[0 0 6 4] AAif#4«±*5tS, @3(C^Lfc 
f£#<0*rin?tt4. 8 ju s T*o£tf)JC*rLT> £00 

[0 0 6 5] A^fi^St^T^Si:*, B3fcjRLfc 
$t%:<Dffif8.T*\Z4. 7 tisT?$>-Dtz<D\Z%t\sX. Z.<DM 

[0 0 6 6] C©J:5KA*fi^3J«A*±Otfi%T3*« 

BSnt. ft*5, £0 («KO«l4) TBNSMO S 
BJSttB 8 <h P 1MO S BJ«ffi2H» 9 <DW;££R Wfcfl*, 

BJ««EBttNSMo s mmmm s^pimos rnmwm 

9 CO £S Sfr-^W-Tfeck^. 

[0 0 6 7] z<D&?\zmf$.ztitz ($mo&mi) - 

1 0 ©iMEx-** 1 

[0 0 6 8] 

5 cot, MftA^ffl5^5£«SSffi^«*ttti£*OllIK<*: 0 

So 

[■■OffiJILftWH] 

[HI] OttliiWIHBOH 
&0 

^ [i2] (mm<DMm2) tomummmmom 
[8 3] ffi*0H»j#ra0g&<00&@ 

[0 4] *%^<^ («lo»C3) ^HSiiiilSlElKOlHl 

IMS] *%W<D «I(0«t4) ^Mi!)tS*i[i]g&^[p3 

[0 6] -lKW^«S*^gco«[fig@ 

1 PSMOS|g®jA*glS (PSHKA^gP) 
5^ 2 NSMOSMBIiA^a (NSHKiA^gP) 
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